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SUPPLEMENTAL DECLARATION OF MR. RICHRD A. HAASE 



My name is Mr. Richard A. Haase. I am of sound mind, capable of making this 
Declaration based on the facts stated herein. 

1. I am the President of ClearValue, Inc. and the owner of U.S. Patent 5,906,750, as 
well as, the pending re-issue application 09/866,145. 

2. I am aware of no: industry publication, U.S. Patent, teaching or use of the teachings 
within the styled patent application prior to my work in the method of dewatering 
sludge as presented in the styled patent application. 

3. I believe that I am the original inventor of U.S. Pat. No. 5,906,750 and any reissue 
claims allowed via 09/866,145. 

4. I am personally aware of the copying of the instant invention by others at the dewatering 
operation for the wastewater treatment plant of College Station, Texas. I demonstrated 
the instant invention and the instant invention claims to the management of the 
wastewater treatment plant for College Station, Texas. Post my teachings, the City of 
College Station, Texas placed "out to bid" alum (aluminum sulfate) and a cationic 
polyacrylamide for use in the dewatering of thermophilic biological sludge from a 
thermophilic digestion process, an ATAD Process. Since said bid, 1 have personally 
witnessed the dewatering of said thermophilic biological sludge on a centrifuge wherein 
said thermophilic biological sludge is first conditioned with alum from Altiva and/or 
Southern Ionics, a distributor for SNF Holding Company, and second conditioned with a 
cationic polyacrylamide from Polydyne, a division of SNF Holding Company. 
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5. I have reviewed and understand the styled patent application, the claims therein and the 
proposed claims of the re-issue application. Further, I acknow^ledge and understand my 
duty of disclosure to The United States Patent and Trademark Office of any material 
information relating to patentability of the styled application. 

6. I should be viewed as at least someone of expert skill in the art of water 
chemistry, biochemistry and thermodynamics, including the dewatering of 
biological sludge from a thermophilic digestion process. 

7. Every error in the patent which was corrected in the present reissue application, and is 
not covered by a prior oath/declaration submitted in this application, arose without any 
deceptive intention on the part of the applicant. 

8. Attached to this Declaration is Exhibit "A", which is a true and correct copy of my 
original declaration submitted to The United States Patent and Trademark Office for 
this styled re-issue application, wherein on page 3 of 6 a correction has been made and 
a box marked with an "X" corresponding to "Corroborating affidavits or declaration 
accompany this declaration." Including this correction, the declaration attached as 
Exhibit "A" is tme and correct to my best knowledge and belief. 

9. I hereby declare that all statements made herein are of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and fiirther 
these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of this application or any patent issued thereon. 

Full Name of Declarant: Mr. Richard A. Haase 

Residence: 4402 Ringrose Drive 

Missouri City, Texas 77459 
Citizenship: USA 
Mailing Address: 

Date: December 17, 2007 

Signature of Declarant 
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Practitioner's Docket No, 



PATENT 



REISSUE APPLICATION DECLARATION AND POWER OF ATTORNEY 
(BY INVENTOR(S) OR ASSIGNEE) 

(complete A or B) 

A. a DECLARATION BY THE INVENTOR(S) 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 
I believe I am the original, first and sole inventor fit only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter that 

is described and claimed in letters patent number S , 9nfi , 7Sn , granted on 

M;^y IQQQ , and for which invention I solicit a reissue patent on the 

invention entitled MAhhnri Fnr dg^w;^ h^r i ng nriqp _ 



the specification of which i 
is attached hereto. 

□ was filed on as reissue application number / and was 

amended on applicable). 

)£3 1 hereby declare that there is no assignee for this application. 
NOTE: "WherB no assignee exists, appUcant should affirmatively state that fact If the file record is silent as 
to the existence of an assignee, it will t)e presumed that no assignee exists,' M.P.E.P., 6th ed., rev, 
1. § 1410.01. 

B, □ DECLARATION BY ASSIGNEE 

NOTE: The assignee of the entire interest may make the declaration, if the reissue application does not seek 
to enlarge the scope of the daims of the original patent, 37 CF.R § 1,172. 



(type or print name of declarant) ^tle 

of — — 

Name of company or legal entity on whose behalf declarant is authorized to sign 

declare that U am a citizen of . and resident of 



that the entire title to letters patent number . 



for. 



granted on , 19 to . 



lnvantor<s) 

is vested in 



Name of company or legal entity 

that I believe said named inventor(s) to be an original, first and sole inventor (if only one 
name is listed) or an original, first and part inventor (if plural names are listed) of the subjec t 
matter that is described and claimed in the aforesaid letters patent and if 
specification and for which Invention I solicit a reissue patent. 



(Reissue Application Declaration and Power of Attorney [1 



ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

(37 C.F.R. § 1.175) 

I hereby state that I have reviewed and understand the contents of the atjove identified 
specification, including the claims, as annended by any amendment referred to above. 

I acknowledge the duty to disclose information that is material to patentability as defined 
in Title 37, Code of Federal Regulations. § 1.56. 

0 In compliance with this duty, there is attached an information disclosure 
statement in accordance with 37 C.F.R. § 1.98. 

PRIORITY CLAIM 

NOTE: A "claim" for the benefit of an eariier filing date in a foreign country under 35 U.S.C. 1 l9{aH<^ ^ust 
be made in a rei^ue application even though such a daim was mad0 in the application on which the 
ohginai was granted. However, no additionai certified copy of the foreign application is necessary. 
M.P.E.P,, 6th Bd., rev. 1. § 1417. 

I hereby claim foreign priority benefits under Title 35. United States Code. § 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed. 

(complete C or D) 

C. jp No such applications have been filed, 

D. □ Such applications have been filed as follows: 



EARLIEST FOREIGN APPLICATJON(S), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



Country 


Application No. 


Date of flllng 
(day, month, yoar) 


Data of issue 
(day. month, year) 


Priority 
Claimed 

□ YES NO □ 

□ YES NO □ 

□ YES NO □ 



























ALL FOREIGN APPLICATION(S), IF ANY nLED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



BENEFIT OF PROVISIONAL APPLICATION 



(R«issu« Application Ooclaration and Poww of Attomay [17-4)— paga 2 of 6) 



lRel.7A— iy>7 Pub605^ 



FORM 17-6 



17-27 



STATEMENT OF INOPERATIVENESS 
OR INVALIDITY OF ORIGINAL PATENT 

(37 C.F.R. § 1,175) 

That I believe the original patent to be 

□ partly 
)Q wholly*) 

inoperative or invalid by reason of (37 C.F.R. § 1.175(a)(1)): 

(check all items that may apply) 

□ a defective specification 

□ a defective drawing 

}(3 the patentee claiming more or less than the patentee had a right to claim 
in the patent. 

NOTE: At laast onm error must be relied upon as the basis for the reissue. 37 C.F.f^. § U 175(a)(1), 

That the error listed above, which are biBing corrected, up to the time of the filing of this /- 
reissue declaration arose without any deceptive intention on the part of the applicant. (37 * 
C.F.R. § 1.175(a)(2). 

NOTE: For any error corrected not covered by this declaration applicant must submit, before allowance, a 
supplemental declaration stating that every such error arose without any deceptive intention on the part 
of the applicant. 37 C.f.A § 1. 17S{b)(1). 

^ Corroborating affidavits or declarations of others accompany this declaration. 



(Reissue Application OeciaratJon and Power of Attorney [17-^1 — page 3 of 6) 



POWER OF ATTORNEY 



I hereby appoint the following practitioner(s) to prosecute this application and transact 
all business in the Patent and Trademark Office connected therewith. 



THE MAI THEWS FIRM 
Guy " 



(list name and registration number) 

_ _____ _ _ JRM 

ly E. Mattnews 24,173 

William E. Johnson, Jr. 22 719 

William P. RAmey, III 44/295 

Robert M. Bowick, Jr. ^ . 46 , 5,69^, , 

(check the following item, if applicable) 



□ I hereby appoint the practitioner(s) associated with the Customer Number pro- 
vided below to prosecute this application and to transact ail business in the 
Patent and Trademark Office connected therewith. 

□ Attached, as part of this declaration and power of attorney, is the authorization 
of the above-named practitioner(s) to accept and follow instructions from my 
representatlve(s). 



SEND CORRESPONDENCE TO 



Q Address 

THE MATTHEWS FIRM 
1900 West Loop South 
Suite 1800 
Houston, TX 77027 

□ Customer Number - 



DIRECT TELEPHONE CALLS TO: 

(Name and telephone number) 



Robert M. Bowick, 
(713) 355-4200 



Jr , 



(Reissue Application Declaration and Power of Attorney [17-61— page ^ 6) 



ADDED PAGE TO COMBINED DECLARATION AND POWER 
OF ATTORNEY FOR REISSUE APPLICATION FOR AUTHORIZATION OF 
ATTORNEY(S) TO ACCEPT AND FOLLOW INSTRUCTIONS 
FROM REPRESENTATIVE 



The unoersigned to this declaration and power of attorney hereby authorize(s) the U.S. 
Attomey(s) nanned herein to accept and follow instructions from 



Name(s) of authorized r9pr0sentative(s) 



Richard Alan Hqqgq 

Address 

P.O. Box 623, Sugarland, TX 77487-0623 



as to any actions to be taken in the Patent and Trademark Office regarding this application 
without direct communication between the U.S. attomey(s) and the undersigned. In the 
event of a change in the person(s) from whom instructions may be taken, the U.S. attomey(s) 
will be so notified by the undersigned. 



(Added Page to Comtjined Declaration and Power of Attorney for Reissue Application for Authorization of 

Attomey(s) to Accept and Follow Inatructlona from Representative (17-6.1D 



OECLARATIOM 



1 hereby declare that all statements made herein of my own knowledge are tme and that 
alt statements made on infomiation and belief are believed to be true; and further that these 
statements were made with the knowledge that w.llful false statements and the like so mada 
are cumshabie by fine or .mprisonment. or bcth, under Section 1 C01 of Title 1 3 of the United 
States Coae. and rhat such w.tlfut false statements may jeoDard.za the validity of the 
3ppncatton or any patent issued thereon. 

Slgnaturo{s) 

:3 BY THE INVENTOR(S) 

Full name of sole or first ify^tQf^^ ^r?^>rf^ Ai^r^ H^^sp^ 

Inventor's signature \ ^^^^j^^ii^gri^^ 

^3te Mav 2A , ^00 1 Country of Citizenship i:?:a 

Residence *_ 



Post Oftice Address P.O. Bo x 623. Sugar r.and. TX 77487->nfi?-^ 



Pull name of second joint inventor, if any . 
Inventor's signature ^ 



^^^^ — Country of Citizenship . 

Residence . 



Post Office Address . 



□ BY ASSIGNEE OR PERSON AUTHORIZED TO SIGN ON BEHALF OP 
ASSIGNEE 

WOTF; ^ve/i mough /nvenw/f^J do not sign, compieto above information for tnvenrorfsi 
(comp/ete the foHowing, If applicable) 



[typo nam« of as3;g/i^) 



Address of aisignoe 



T?tlQ of parson authonzod to sign on ^half asGlgnoQ 

□ Assignment recorded in PTO on ^-.^ 

Reel 

Frame _____ 

□ A separate Q "ASSIGNMENT (I30CUMENT) COVER SHEET" 

or □ FORM PTO 1595 is submitted herewith along with the assign- 
ment 
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Untod states Risk Reductkw. 

En(/lronm«nUil PfWecfen &igio««fl»» UAoratory 

ClndnnMI.C)rt4S28B 

R waarch and Osvelopmant S'AmUBZ^'OSr Sept 1990 

SrBPA Project Summary 

Effect of Recycling 
Thermophilic Sludge on the 
Activated Sludge Process 

T8.S. Prakagam, S. Soszynsk), D.R. 2efiz, C. Lua4^ing, L. Styth, and Q. 



A futl-scale Investigation w» 
undBrtaken at thd Hanovar Park Water 
Reclamatton Plant (WRP^ operated by 
the l^letropol^tan Water Reclamation 
DIfttrtct of Qreater Chicago to atudy 
whether the net sfodge production 
from the WRP can be reduced by 
Implementtno ^ a^>eme reported by 
Torpey et aL Thia schen^ Involved 
the recycling of sludge withdrawn 
from a thermophMlo dlgeUer Into the 
aeration tanks of an activated sludge 
system. 

The Hanover Park WRP, which haa a 
detlgn flow capacity of 4M0O per 
day (12 mgd), waa splK into a control 
secUon and an expartmental secUon. 
The control and ejcperlmental soo- 
lions */ere operated as nitrfrylng ac- 
tWated sludge sysiemSt except that 
thermophJiic drawotf was recycled in- 
to the aeration tanks of the experi- 
mental section from a digester 
system, which consisted of meso- 
phliio and thermophilic digesters 
operated in series. 

In contrast to the results reported 
l>y Torpoy et at. a signtttcant reduo* 
tlon In the net sludge productk}>n was 
not observed as a conseguence of 
recycling thermophilic sludge Into 
the aeration tanks off the Hanover 
Pari! WRP. 

This Project Summary was 
deve^ed fiy £P4'« ftfs* Reduction 
£nglneer//tg Ut»orafory« Cincinnati 
OH, to anr^ounce key fintUnga of fho 
research projeei that Is fvH^ 
documented in a sapwrate report of 



tha same c/t/e (see Pro/act fleporf 
ordenng informeiiort at badrjL 

Introduction 

in 1987, the Metropolitan Water 
Reclamation District of Qreaiar Chicago 
(herain called "^e District**) disposed of 
or used 251,000 lonnes <277j000 tons) of 
dry skjtfge soSids produced at its eaven 
sewage treatment fBcilities. Cost* of 
treatmant and disposal of sludge were a 
majof fraction of total coerating costs. 
Consequently, the District has a 
continuing interest In investigating 
processing approaches that reduce 
volume and mass of sludge produced in 
wastewater trealment 

A novel approach for roducing sludge 
production has been reported by Torpey 
snd co*ortp(ws(l') and demonstrated at 
the Rockaway Sswaga Treatmaot Plant in 
New York aty. In this process, sludge 
fr^m a mesophilic dbgeater is processsd 
through a thennophllic digester and than 
a portion of the thermophiiic digester 
drawort Is recycled through the asratian 
tanks of an activated slud^ system. Tha 
remaii>def of the Ihermophilic drawoff is 
passed through a rathickaning and 
efutftation tank. The autfwrs reported lhat 
the volume and quantity dl the shJdge, 
when compared with that produced by 
the activated sludge plant using meso- 
f^Ufc digastiofi with no recycle, wss 
rsduced by about 60%. The reduction in 
sludge quantity was attributed to 
additiorial dostruction of solids achieved 
in the thermophilic digester find by the 
owdation of some Of Ihe soiids contained 
in the thermophUlc sfudgo recycled to the 
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dorat£on t^ks ot an activated atudge 
system. 

Torpey'*: ftncfin^s n&vo been supported 
by furlhdr work by Nftw Yori« Ctly's 
Dapaftme« of Envrronmental Pfoteclion. 
Carrio and ooMortors (2) reported in 1985 
that rodrcutattan of cflgosted sfod^o to 
tho adtvotad sUidgo aerators reduced 
tola) stUdge producilon at thg Nowton 
Cro^ Bowery Bay, 2BUi Ward, and 
OiUcwood eoach wastewater tr^aimervt 
pfamla. 

In view of the poteottai advamago of 
substanltaily redticinQ sludge produdton, 
the O^rtct undertook a dennonstretion at 
lis Hanover Park WRP of torpey's con- 
cepts; that (s. in a plant usin^ tite 
activated sludge process, digest the 
sludge ilrst by meisophiltc and then dy 
thsnnophlBc dIgestJon, and then dfvlde 
the drgeated sHjdgo into two portions. 
Q«>e ior discharge and ons for rscycte to 
Ihe ecUvated aludge aeration. Tho 
Hanover Park WRP was selected for the 
study because tt was easity divided into 
two nearly ktenitcat modules, which 
would pre\fWe a coniroJ section (or oam- 
partson vrith the experimental secHon. 

The totkming were the main objectives 
of the study conducted at cho Hanover . 
PafkWflP; 

1. To demonstrate on a futi-scaie 
whether retrolltling an extsttng 
activated sludge system with a 
mosophlHc-lhermophHic (M-T) 
digestion scheme and recyc^g the 
drawoff from the thormophlilc 
digester Into the aeration tanks of an 
activated sludge system would 
reduca tho volume and quontrty of 
volatile solids produced when 
compared with the volume and 
quantity of volatile solids producod 
from a conventionaJ activatod sludge 
system using mesophrlic digestion 
and no recycling of digested seudge. 

2. To evaluate the quality of tho 
ofRuems otstainod under the vadous 
phases of the M-T digestion scheme 
and compare these wltli the results 
obtained under the conventional 
mode of operating an activated 
sludge system. 

3»To determine tho dewatormg 
characteristics of the sludges 
resulting from the recycling of 
IhermophUic digester drawoff and 
compare thorn with those o( tho 
drawolf deiived from a comrentional 
meeophilte digester. 

4. To evaluate ihe odor characteristics 
of tho studgs derived from tho M-T 
dtgaster sequence and compare 
Ihem with those of the mesophiltc 
digester drawoff. 



5. To compare tho removal of heavy 
metals obsorvad in a convontiDnal 
activated i Sludge system with the 
removsl 9t>3erved using the recycte 
of Ihe slu^e Irom me M-T digestion 
sctkome. 

Procedures 

The Hanover Park WRP with e nominal 
dry weather capacity of 45.400 m^ per 
day 02 MGO), employs primary 
treatment, sacondaiy treatment by the 
activated sludge process, followed by 
sand bed filtration. The sludge is 
anaeroblcatJ^ digested, pumped to 
taooon storage, and ultimately u&ed on 
an adjacent farm. A schematic diagram of 
the plant is shbtm in Figure t . 

Wastewater ienters me treatment plant 
(hnough coarse bar screens, and flows to 
primary setUIng tanks. There are two 
sattling tanks 1 for each of four aer«(ion 
batteilos <A.B,C, and D). Two aeration 
tanks comprise a battery. Primary influent 
flows are 3,780 m* par day <I.O MGO) for 
each aeraiof of Battery A, 7.57 m> per 
day (2.0 MGD) for eacA aerator of Battery 
B, and 5^8 m3 per day ti-5 MOO) for 
each aerator of Batteries C and O. There 
ts one clarrfier for each of the eight 
aerators. Excess acrtivated sludge is 
wasted to the primaiy tanks* After the 
secondary effluent from the darifiers is 
Chlorinated with sodium hypochlorite it 
then fknvs to rapid sand fiitsrs. Sludge ts 
digested In ifour circular digesters 
equipped wiih floating covers. The 
digesters normally are maintained 
between 29 dnd 39oC and are contirv 
uousiy mixed^j The digestere are 12.2 m 
(40 If) in diameter widi a varlabie depth ot 
between 4.4 rh {14-5 fl> and 5.9 m <19.5 
f1). DiQested sludge is pumped to storage 
basins and is iappUed to the sludge farm 
in the summer. 

Ourino the i experimental pro-am the 
lf>lant was divided into two similar 
modules, Balterfes A and 6. the control 
section, were operated In the 
conventional activated shidQe mode with 
mosophilic digestion of the mixed 
psrimary and waste activated sludge 
withdrafwn from the prlrrtary tanks. Tho 
sludge was dilated at 35oC In Digesters 
1 and 2 operated in series. Both 
digeslers were heated and continuously 
mbesd. 

The experirjientai secfckin consisted of 
Batteries C arid D and Digesters 3 and 4. 
Digester 3 received the mixed sludge 
from the ptimary tanks and was operated 
at 350C. The Sludg© from Digesiar 3 was 
fed m series to Digester 4 where it was 
digested at BZpC, 



The incoming v/astewater flow was 
divided behMsen control and experinnentat 
sections to give similar hydraulic 
retention times in me activated sludge 
aerators. Alter appropriate time periods to 
ensure steady state, increasing portions 
of the thermophilic sludge from the 
experimental section were redrcuftated to 
the aeratora to study the effects on the 
activaied sludge process and sludge 
production. There were frfve operating 
phases; phase 3-no rd-6fcuietion, phase 
3a"10% recirculatJon, phase 3b-aQ% 
TQcnrcuration» phase 30-40% recircula- 
tkm, and phase 3tf-60% recirtarfatton. 

Anafysas were conducted by standand 
methods. An appropriate quaity assur- 
ance program was canned out to ensure 
accuracy of all analytical meaauremems- 

Reaulls 

The eniire experimental program 
including modtficawon to the psani end 
clesning ol digasier took almost 4 yr. The 
program wa$ divided into three main 
pttases. In Phase 1. the plant was divtded 
into the control and experimental 
secUofts, the themfiophiSc digester w«a 
started up. and steady state operation 
was achievod. In Phase 2, background 
data on porfonriance ol the control and 
experimontaf sections were obtained. 
Phase 3, (he experimentBt phase of the 
program, was subdivided Into Phases 3a 
to 3d. in these phases. reciFCuiation of 
thermophilic sludge withdrawn from 
Oigeeter 4 and rocycfed to aeration 
Batteries C and D was increased in steps: 
zero in Phase 2 to 10%. 30%, 40%. and 
50% ol Its output 

ThermophHic DlgB9ter Opermtion 

The thenmopniilc digester (Digester 4- 
!he second digester In the experlmeniat 
section) was operated successluliy at 
S3»C. Figure 2 shows the period of 
startup and initial operalton. tnetabiUiy 
occurred at about SSoC. Although 
operation may have been possible at 
SSoC. temperature was reduced to 53oC 
to reduce system senaHWlty. Except lor 
occasional volatite acid excursions (see 
Figure 2), operation at 53«C was 
uneventful. During the data ooMection 
poriod that foltowed. volatile acids leavmg 
Digester 4 ranged from 89 to 233 mgA- 
Volatile acids from the second meaophiic 
digesfcor in the control section (Dkiastsr 
2) ranged from t8 to 86 nnj/U 

The processing of approximately half of 
the Sludge output of the plant through the 
thenmopWIic digester as a fmaf' digestion 
Atop Created probfems at the sludge 
farm. Numerous complaints about 
unpleasant odors were received from 
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persona gving nddr thet studge farm 
during the expertmental program as 
contrastQd to pradfcally no compiatnt^ 
whsn onty mesophiUcally dtQOStod kludge 
was being discharged. Tho odor of 
thdnnopMBcAUy digoMed sludge evi- 
donity was etihor moro offe<i9lv)o or more 
idenUflable (hart Iho odor or 
nriASOphUrcaUy digostod sludgpa. 

Fat^ofVolatiteSolfds 

About 2% to 5% nr^OfO votaDlla Eoltda 
woro dQSlroyod tn tho oxpenmental 
soction drgo^tors then m \hQ control 
soctioii*s mo^ophiltc digesters wnen 
ihomiopWIfc aJudgo dray/oii %vas necycied 
(up to 40% of tho volume yrithdrawn) tnio 
the aoratkin tanks of iho oxporimontai 
soctlortv When Iho thormophlltc siudgo 
dmwatf rocycio rato lo (ho aerailoo tanks 
wa« fncroased lo about 50% oi iha 
voUimo withdrawn, iho volatile soiids 
destruction in tho experimental section 
dlsestara was found to bo by about 
\2S^ than that obsacvod in tt^e conuol 
section digostor^. At this high 
roeircufation* the oxpeflnr>ontel section 
dlgostors wore ovorloaded. Total rest- 
denco timos In control and expeirlmentai 
soction dioesiers wof« respectlvaiy 21. S 
and 8.B days at 60% recycte. A voJatila 



t 

suEpandad solids (VS6) bataiK« around 
tha aarator^ladfier rOvaaM a net VS3 
production for both control and 
axperimentat systems- Scatter waa loo 
greai to alk>w ja quaivtitathio conclusion 
about the tniluonco of recirculation of 
digested solids *on VS$ production. 

When masses of V8S in iho v/asta 
activaiad sludge (WAS) siraams from 
controt Battery* 8 were compared with 
those from axperimorrtal Batteries C and 
D. recircuiation Of up lo 40% of tha 
maso'^thermopliillcalty digested sludge 
did not increase tho mass of WAS per 
unit volume of Wastewater treated. 

The difforonce in the total digested 
sludge ultimaiety disposed from the 
control and s^tporimftntai sections is not 
statlstlcalty signrflcant Tabto t shows the 
magnitude of ihe differancos for Phase 2 
and Phases 3 a-c. fleOirculation of up to 
30% of the thermophitic sludge produced 
a neghgible effect on total sludge 
disposed per unit volume of wastewalef. 
At 40% recirculation, the experimental 
section produced 13% less Sludge, which 
v/-aa not statistically significant At $0% 
recirculation (not shown in Table t), the 
expectmentaJ unit produced more sludge 
than tho contrbl. This result is atypical 
because the oxpanmental digesters were 
overloaded at this high lecycte. 



Effluent OualHy and Plant 
Performance 

The overall portormanoo of the cootroi 
and experimentat sectiotns of the Hanover 
Park WRP was comperabie dur^ all the 
phases of the study. The recycling of 
thermophilic sludge drawoff, even at fhe 
rals of about 50% of the volume 
withdrawn from the digester tnio the 
aeration tanks of the experimental 
section, did rtol have an adverse effect on 
the secondary eflluent quality. 

Tho overail BOD romovais of the 
controt and experimental sections were 
comparable and wore in the range of 
91.7% to 07.2% and 94^2% lo 97.7%, 
respectively, during the various phases of 
tha study. Tho comesponding secondary 
affluent 800 values for these sectlorts 
ware in the range of 3 to 9 and 3 to S 
mgfU respectivety. Recycling of up lo 
50% tharmophltic sludge had no 
noticeabtef effect on BOD removal. 

The overall suspended solids removal 
ranged tnxn 83^% to 94.2% for the 
control section and from B9.4% to 94.7% 
for the experimental section. The 
secondary effluent suspended solids 
concentration in thoso sedtions were 
comparat)te and wena in the ranges of 6 
to 15 mg^L (control) and 5 to 10 mg/t 
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{experimental). Again. rocyciiO^ ot 
digested sludge had no noliccab*© effect 
on pefcenit removai. 

The percent removaJ NH^-N was 
wilhrn tt^ range of 91.0 to 9B.6 percent in 
the control and e^tperimentdl sections. 
Thai the NH^-N concentration of the 
secondary effluent was less thaii 1.:^ 
mgi'L in both of these sections indicated 
that iho recycling ot thefmoptHlic slud^o 
did not have an Adverse effect on 
nitrification. 

The recycling of thermophiltc sluo^e 
drawoff Into the aeration tanks of the 
0xpenmef»tal section did not have a 
discarnible influence on the sludge 
votume index (SVI) vaiuss of the mixed 
liquors. However, there was too mucfi 
scatter in SVI values (or any (irm 
conctusions on the eff^ of racycDnQ. 

A companscn ot the mixed liquor 
dissolved oxygen conceniratiori and 
oxygen uptake rate data for the control 
and exparimonial section aeration tanks 
r^ovedted no signfficam trends. Scatter in 
the re*uJt* prevented drawing any iirm 
conctusions on the effect of rBcycling on 
these variabtea. 

The recycling o( thermophitlc sludQe 
into the aeration tanks of irte 
experimenlal section did not scorn to 
altar tt>e microbiotoQical p^ofiio of the 
mixed liquor when compared with t!»at ot 
the mhfed llouor of tfw conlroi section 
aeraiion (ank*. 

The 30#ubfe conccrrtretion cjf Zn. Cd. 
Cu. Cr» Ni. Ft, and Hg remained 
approximately Iho same in the digester 
feeds and draws; this mdlcatad that no 
s'rgnificarrt sotufatization oS these metals 
occurred during mesophiltc or thefmo- 
philic dtgestion. However, the solut>l» 
concentration ol Iron in the digesidr redd 
of the corrtrol and experimental sections 



decreased signifk;antty as it tmderweni 
dsgeation in the primary digester. No 
further resolubilizatlon ot this metat 
occoared in tJia secondary digesiersu 

OewateraMtty 

CapiHary suction time (CST> measure 
menfs at various -polymer dosages 
indicated Uhat mosoohitic sludge required 
3 lower polymer dosage than did the 
thermophliic skidge (10 vs. 22.5 ki^/dry 
tonne> to achieve the mlnimom CSf that 
wa3 possible. Tito thermophilic sludge, 
fiowever^ o^diiblted a higher ftoc strength 
than did tt«s mesopihilic sludge. 

Wlot scaie centrifuge studies confirmed 
that Ihe thormophiSc kludge retjuiied a" 
t^igher polymw dosage than did the 
rtvesophiiic sludgo. At optimum polynier 
dosages, thoso studies also indicated that 
the mesophillc sludge approached 100% 
solids capture whereaa the thermophiUc 
sludge approached a maximum ot dO'!^ 
so4ids capture. The lower solids cap4im) 
with thermophilic sludge probably 
resulted irom the higher concenirtuion of 
fine particles in it than in the mosophilic 
sludge. 

The pcfcont cake solkts achieved in 
pilat*SiCale centriFuga studies appeared to 
bs similar at any given polymer dosage 
for the mesophilic and thermophilic 
sludges. 

Dtdcudslon and Ccnctusions 

The recirculation ol meso- 
thocmophtllcaiiy di^sted sludge to the 
activated siudgt> aarator caused a minor 
reduction m sludge mass discharged at 
Chicago's Hanover Park WRP that was 
not statistically significant. There were no 
adverse effects on quality ot treated 
wastOrvrater. 



Although the Torpcy Process did not 
degrado (he quality of the treated 
wastewater, it did not produce the 
desired rsduction o* mass ot solids that 
must be discharged to me environnwnt 
This result contrasts sharply with results 
obtained at Now York City plants. One 
poBsiijie reason lor the di»grearrveni is 
that the New York City piants use high 
rate dctivated sludge processes. The 
w3^o bsofogfca) sludge from these pfants 
coukj very well be substanUally reduced 
in mass by continued recirculation 
through the 8rukenobtc/aerot>tc processes 
»n Torpey's scheme. 

In Torpey's work, sludge was elutriated 
faefare disposal. This process l« not used 
in Chicago. II also covW be rvsponsit^ 
Jor toss of suspended so«d material that 
yrtjuld not occur at the Hartovor plant. 

B€ictrculailon of sludge at rates at)ove 
40% Overloaded the experimental 
sectfon's digesters at the Ha/wvor WRP. 
Although treated wastewater quality was 
not degraded, further Increases in 
rociroutatton rale would Inevvtaory cause 
this effect. An existing facility should 
have excess digestion capacity tiefore 
Che Torpay Process can be adopted. 

The obleciionatoio odor of the 
thermoohilically digested sludge caused 
»o many complaints that use of this 
process as the termrnai digestion step is 
IR-advised if sludge is to be utilized on 
farmland with close neighbors. 

Recommendatit^ns 

Based on the lack of effect on sludge 
mass and I he Increase in digestion 
capacity required* tfVS Torpoy process is 
not recommended lor Chicago's 
conventkinai rate actn^ated sludge ptents. 
Nor is thermophilic digestion as the 
terminal studge digestion process 
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rocommonded if tha sludge is to be used 
at e 6i(o with n^aity nelght^ors. 

Th0 full report was submiUad in 
fuUHlment of CooparatiVd Agroemdnt No. 
CR^t1d25 by Mm MotmpoUtan Wafer 
Rodssmatton District of Greater Chicago^ 
ChtCfloo, IL, unddr the sponBarahip of ihe 
U.S. Exwironmental Protection Agency. 
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